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Editorial Comment 
When Is a Change in Left 
Ventricular Function Significant 
in the Asymptomatic Patient With 
Aortic Insufficiency?* 
SAMUEL M. BUTMAN, MD, FACC 
Tucson. Arizona 
Szlachcic et al. (1) have produced an important report that 
serves as a reminder to physicians that decisions regarding 
possible heart surgery in patients with aortic insufficiency 
should be made with deliberation when the individual is 
asymptomatic. The use of echocardiography in identifying 
patients who might not fare as well postoperatively began 
just over 5 years ago (2,3). Since then there has been much 
written on the timing and testing method of choice in the 
follow-up and care of asymptomatic and mildly\ sympto-
matic patients with aortic insufficiency (4-8). Exercise test-
ing and radionuclide determination of the left ventricular 
ejection fraction at rest and with exercise have been studied 
in these patients without reaching a consensus. Szlachcic et 
al. remind us that in the search for deteriorating ventricular 
function, examination of serial tests, in this case M-mode 
echocardiograms, is not sufficient. Careful attention to the 
variability of repeated measurements by similar or different 
observers provides a sounder clinical decision based on cur-
rent scientific wisdom and perhaps, on occasion, avoids 
premature surgery. 
Role of echocardiography. One could argue that be-
cause only M-mode echocardiograms were obtained in one-
third of the authors' study group, the relatively large vari-
ability seen in the independent reader group might have 
been diminished by the placement of a cursor using two-
dimensional echocardiography. However, the careful atten-
tion to technical detail in the serial studies, including use 
of the same patient and transducer positions and the same 
technicians and equipment, and the fact that this was a 
research protocol diminish this concern and probably min-
imized the variations seen in the study population. If echo-
cardiographic studies are read separately or performed in 
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different laboratories or by different technicians, or perhaps 
even obtained using different machines, a 9 mm increase 
in left ventricular systolic or diastolic dimension or a 12% 
decrease in fractional shortening is required to state with 
confidence that a change has occurred. These are not minor 
changes. Although many patients with significant aortic in-
sufficiency may have a fractional shortening of more than 
45% (volume overload state), a drop to 33% would still be 
in the normal range but would represent a very significant 
change in left ventricular function, and one that is less iikely 
to be reversed by valve replacement (9-11). For this reason, 
it is probably unwise to wait until major changes that suggest 
worsening of cardiac function or increasing left ventricular 
size are seen. If smaller changes are seen a second test 
should be considered, possibly a repeat echocardiogram, 
radionuclide angiographic study, exercise testing or, in many 
patients, cardiac catheterization. The selection process should 
be guided by the degree of functional change and the avail-
ability of reliable testing. 
Role of chest radiography. Before the development of 
echocardiography, enlargement of the cardiac silhouette on 
the chest X-ray film was cause for concern in an asymp-
tomatic patient with aortic insufficiency. Szlachcic et al. 
have shown that there was no significant variability between 
the two cardiothoracic ratio measurements during the period 
of observation in their study. Does this mean that this test 
may be a better long-term indicator and is free of the subtle, 
more sensitive, but not clinically significant variations seen 
with echocardiography? Most observers suspect that chest 
X-ray film is too insensitive, and significant left ventricular 
deterioration might occur during the interim period. Should 
physicians be following up asymptomatic patients with se-
rial chest X -ray films only, saving them the expense of more 
expensive biannual or annual echocardiograms? This ques-
tion remains unanswered, but the long-term data from this 
multicenter trial may provide some of the answers. 
Approach to the asymptomatic patient. In recent years 
our approach to asymptomatic patients with valvular heart 
disease has clearly changed, particularly in those with sig-
nificant aortic insufficiency. Although an annual echocar-
diogram is often recommended, radionuclide ejection frac-
tion determination or exercise stress testing may alternatively 
be performed. The chest X-ray film is less frequently used 
and may on occasion be obtained after the echocardiographic 
and exercise test results have been evaluated. Undoubtedly 
there is a sense of impending doom and urgency in treating 
these patients with earlier valve replacement. This view is 
supported by the knowledge that late valve replacement in 
the setting of diminishing ventricular function lessens the 
chances for improvement in ventricular function postoper-
atively and enhanced longevity (9-12). Recent improve-
ments in surgical techniques have reduced the morbidity and 
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mortality of aortic valve replacement such that we can al-
most justify our growing eagerness to treat asymptomatic 
patients. On the other hand, not all patients with evidence 
of aortic insufficiency succumb to the disease, and many 
lead normal productive lives for many years with a very 
slow deterioration in left ventricular function and functional 
class (13-16). Also, there is the possibility of serious peri-
operative complications. How should we react when the 
patient develops prosthetic valve endocarditis or a cerebral 
embolus (IO)? Was it right to operate? These are questions 
that have been asked and which on occasion I have asked 
myself. It was easier when the patient was dyspneic and 
needed something done. If an untoward event occurred, the 
need for the operation was less debatable. 
Recommendations. It would appear that deterioration 
in left ventricular function can be better detected, and there-
fore significant deterioration avoided, when serial echocar-
diographic studies are read simultaneously by the same phy-
sician. The requirement of a 9 mm increase in left ventricular 
dimension or a 12% decrease in fractional shortening for 
studies read independently is significantly reduced. The ad-
ditional minimal effort of obtaining both studies and reading 
them simultaneously would change the requirement to a 
4 mm increase in left ventricular dimension or a 4% decrease 
in fractional shortening, figures which are less likely to 
represent a severe deterioration in ventricular function. A 
recommendation not stressed by Szlachcic et al. is that serial 
studies should be collected and evaluated by the patient's 
current physician. Patients with aortic insufficiency who 
plan to relocate or change their physician should give their 
echocardiograms to their new physician so that any under-
or overestimation of left ventricular size and function can 
be minimized by simultaneous readings. 
After considering these caveats, what should be rec-
ommended to the asymptomatic patient with aortic insuf-
ficiency who has echocardiographic evidence of worsening 
left ventricular function? Certainly it would seem imperative 
to ascertain whether the exercise tolerance is unchanged or 
whether there has been an undetected reduction in activity. 
Not infrequently the latter is true, making the ultimate de-
cision regarding surgery somewhat easier. If the nuclear 
angiographic ejection fraction at rest is less than 50%, sur-
gery is usually recommended, preceded by an angiographic 
study. In patients with more dramatic changes in echocar-
diographic measurements, it may be advisable to proceed 
directly to angiography and, if the findings support a 
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significant level of cardiac dysfunction, to aortic valve 
replacement. 
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